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SPECIFICATION 
Detergent compositions 

5 Technical field 5 
The present invention relates to detergent compositions in the form of a stable transparent translucent or 
opaque water-soluble gel which is wholly or predominantly in hexagonal liquid crystal form. The compositions 
of the invention are especially suitable for washing dishes or other hard surfaces, but are also of use for other 
cleaning purposes, for example, fabric washing. 
10 10 
Background and prior art 

US 2 580 71 3 (Wood/ Procter & Gamble) describes paste or gel detergent compositions which are in 
hexagonal or "middle" phase. These compositions contain certain anionic detergents, notably triethanolamine 
lauryl sulphate, generally in admixture with water-soluble soaps. Use of alkanolamine as the principal cation 
1 5 facilitates middle phase formation. 1 5 

GB 2 155 031 A (Unilever), published on 18 September 1 985, describes and claims detergent compositions in 
hexagonal phase gel form. The principal ingredient of these gels is a "secondary" surfactant, that is to say, its 
polar head group is positioned non-terminally in a hydrocarbon chain or carries two or more hydrocarbon chains. 
Examples of "secondary" surfactants are alkylbenzene sulphonates and dialkyl sulphosuccinates. These 
20 surfactants will not form hexagonal phase spontaneously at ambient temperature, and the gels contain an 20 
"additive", for example, urea or sodium xylene sulphonate, that forces the composition into hexagonal phase. A 
simple gel of this type may contain alkylbenzene sulphonate, urea and water. 

Turkish Patent No. 21612 (Mintax), laid open to public inspection on 5 December 1984, also discloses 
detergent gels containing alkylbenzene sulphonate, urea and water, but contains no reference to hexagonal 
25 phase. 25 
The "secondary" surfactants to which the aforementioned GB 2 1 55 031 A (Unilever) relates will tend to form 
lamellar phase rather than hexagonal phase, and need an "additive" such as urea to stabilise the hexagonal 
phase. "Primary" surfactants such as alkyl sulphates, in which the head group is positioned terminally or next to 
terminally on a hydrocarbon chain, are subject to a different problem: they tend to crystallise. A urea-type 
30 "additive" does not overcome this difficulty. According to US 2 580 71 3 mentioned above this problem is solved 30 
by using alkanolamine as the principal cation. 

We have now discovered that it is possible to extend substantially the range of concentrations over which 
hexagonal phase gels stable at 22°C can be prepared from "primary" non-ethoxylated non-soap surfactants, 
even in sodium salt form, by the inclusion in the gels of a second component which may either be an auxiliary 
35 surfactant of a defined type or a specific type of no n -surfactant "additive". 35 

Definition of the invention 

The present invention accordingly provides an aqueous detergent composition comprising a gel wholly or 
predominantly in hexagonal liquid crystal form, wherein the gel comprises: 
40 (a) from 5 to 85% by weight of a non-ethoxylated micelle-forming non-soap surfactant having an anionic head 40 
group and an aliphatic or araliphatic hydrocarbon chain containing from 10 to 20 aliphatic carbon atoms, the 
anionic head group being positioned terminally or next to terminally in the hydrocarbon chain, and 
(b) a second component comprising 

(b) (i) from 1 to 75% by weight of an auxiliary micelle-forming non-soap surfactant selected from: 
45 (b) (i) (i) anionic non-soap surfactants other than those defined under (a) above, ethoxylated nonionic 45 
surfactants having HLB values of at least 12, and amine oxides; or 
(b) (i)(ii) fatty acid mono- and diethanolamides, and ethoxylated nonionic surfactants having HLB values lower 

than 1 2; 
and /or 

50 (b) (ii) 1 to 1 5% by weight of an additive which is a non-micelle-forming or weakly micelle-forming aliphatic, 50 
aiicyclic, aromatic or araliphatic nonionic material having a melting point not exceeding 55°C and a dielectric 
constant of at least 2.2, selected from: 
(b) (ii)(i) materials containing at least 4 carbon atoms, and containing a hydroxyl group positioned terminally or 
within 2 carbon atoms of the terminal position on a hydrocarbon chain or on an aromatic or aiicyclic ring, 

55 and optionally one or more further polar groups: containing not more than 6 aliphatic carbon atoms if the 55 
hydroxyl group is the only polar group present or if a second polar group is present and separated from the 
hydroxyl group by 2 or less carbon atoms; or containing not more than 1 2 aliphatic carbon atoms if a second 
polar group is present and separated from, the hydroxyl group by 3 or more carbon atoms; or 

(b) (ii)(ii) materials containing at least 7 carbon atoms, and containing at least one polar group positioned 

60 terminally or within 2 carbon atoms of the terminal position on a hydrocarbon chain or on an aromatic or 60 
aiicyclic ring, and/or containig ethylenic unsaturation; 
the total amount of (a) plus (b) being within the range of from 15 to 95% by weight; 
and, optionally, 

(c) from 1 to 45% by weight of a second additive which is an anionic or nonionic water-soluble non-micelle- 

65 forming or weakly micelle-forming material having a polar head group and optionally an aliphatic or 65 
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araliphatic hydrocarbon chain containing at most 6 aliphatic carbon atoms; 
component (c) being essential if neither an auxiliary surfactant (b)(i)(i) nor an additive (b)(ii)(i) is present and 
(d) water. 

5 Disclosure of the invention 5 
The detergent gels of the invention are characterised by being wholly or predominantly in hexagonal liquid 
crystal form. This crystal form, also known as "middle" phase, may be recognised by various microscopic 
techniques, of which X-ray diffraction is the most definitive: hexagonal phase compositions give rise to a 
characteristic X-ray diffration pattern unique to this liquid crystal form. The ratio between the Bragg spacings in 
1 0 the X-ray pattern is 1 0 

i:JL : JL : JL. 
yi y/i Ji 

15 15 

see, for example, "Liquid Crystals and Plastic Crystals", edited by G W Gray and P A Winsor (Ellis Horwood Ltd, 

1 974), volume 2, chapter 4, page 88. 
Of the three liquid crystal forms - lamellar, hexagonal and cubic - hexagonal phase is intermediate in rigidity, 

but rigidity or viscosity is not an infallible means of distinguishing hexagonal phase gels from other gels because, 
20 for example, softer lamellar phase gels can be thickened with polymer or electrolytes to produce products of 20 

comparable viscosity. The products of the invention are inherently stiff gels, and require no thickening agent. 

Preferred embodiments are transparent or translucent and are sufficiently attractive in appearance for packaging 

in transparent containers. 
The detergent gels of the invention comprise the following ingredients: 
25 (a) the principal surfactant 25 

(b) the second component which is 

(b) (i) the auxiliary surfactant and/or 

(b) (ii) the additive, 

(c) the optional second additive, 

30 (d) water. 30 
These are described in more detail below. In addition, certain other ingredients conventionally used in 
detergent products may be present, also as described below. 

The principal surfactant (a) 

35 The principal surfactant (a) may be any non-ethoxylated non-soap anionic surfactant in which the anionic 35 
headgroup is positioned on the terminal or next-to -terminal carbon atom of a hydrocarbon chain containing from 
1 0 to 20 aliphatic carbon atoms. Examples of such surfactants include the following: 
(i) Primary alkyl sulphates of the general formula I 

40 F^-O-SOaX, (I), 40 

wherein R-, is an alkyl group having from 1 0 to 20 carbon atoms and X, is a solubilising cation. Primary alkyl 
sulphates may be substantially of a single chain length, as in dodecyl sulphate; or they may consist of mixtures of 
materials of different chain length, as in coconut alkyl sulphate (C 10 — C 14# with C 12 and C u predominating). 
45 (ii) Alpha-olefin sulphonates of the general formula II 45 

R 2 -S0 3 X 2 (II) 

wherein R 2 is an alpha, beta -unsaturated C 10 — C 20 alkenyl group and X 2 is a solubilising cation. 
50 (iii) Primary alkane sulphonates of the general formula III 50 

R3-SO3X3 (HI) 

wherein R 3 is an primary C^-Cjo alkyl group and X 3 is a solubilising cation. 
55 (iv) Alkyl or alkenyl isethionates of the general formula IV 55 

R^CO-O-CH^Hj-SC^X* (IV) 

where R 4 is a C 7 -C2o alkyl or alkenyl group and X4 is a solubilising cation. 
60 (v) Alpha-sulphonated fatty acid salts (SFAS) of the general formula V 60 

R 5 -CH-S0 3 X 5 (V) 
I 

COOX 6 

65 65 
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wherein R 5 is a C 8 -C 20 alkyl group, X 5 is a solubilising cation, and X 6 is H or a solubilising cation (the same as or 
different from X s ), depending on pH, 

(vi) Fatty acid methyl ester sulphonates (FAES) of the general formula VI 
5 R 6 -CH-S0 3 X 7 (vi) 5 

COOCH 3 

wherein R 6 is a C 8 - C 20 alkyl group and X 7 is a solubilising cation. Fatty acid methyl ester sulphonates may be 
1 0 substantially of a single chain length, or may consist of mixtures of materials of different chain length as in 10 
coconut FAES (C 8 -C 18 , with R 6 as C 10 and C 12 predominating). 

It will be seen that all these preferred surfactants contain a sulphonate or sulphate head group in a terminal or 
next-to-terminal position, and in some cases this is modified by the presence of a nearby carboxyl or carboxylic 
ester group. 

1 5 The countercation of the principal surfactant component (a) may be any solubilising cation, provided that the 1 5 
Krafft point of the surfactant or surfactant/additive system as a whole is below ambient temperature Examples 
include alkali metal, such as sodium, potassium, lithium or caesium; alkaline earth metal, such as magnesium- 
ammonium; substituted ammonium, such as mono-, di- or trialkylamine or mono-, di- or trialkanolamine ' 
Tnalkanolamme salts have the advantage that because the molecular weight of the cation is high the water 

20 content of a given composition will be reduced, as compared with a similar sodium salt composition and the 20 
concentration of surfactant and (if present) additive will be increased: in practice this increases the range of 
compositions over which robust commercial gels can be prepared. Sodium salts, on the other hand, are easy to 
prepare by neutralisation with caustic soda. The choice of cation is therefore very much a matter of preference 
The principal surfactant component (a) of the compositions of the invention may be constituted by anv one or 

25 more of the materials listed above 



In one preferred embodiment of the invention, the principal surfactant (a) comprises or consists of one or more 
primary alkyl sulphates. 



25 



Proportions of ingredients present 

30 In the compositions of the invention, the principal surfactant (a) is present in an amount of from 5 to 85% by 30 
weight, preferably from 5 to 75% and more preferably from 8 to 55% by weight the most preferred level 
depending on whether an auxiliary surfactant (b)(i) or an "additive" (b)(ii), or both, is or are present The 
preferred level also depends on the countercation of the principal surfactant, and will be larger if the cation is of 
high molecular weight, for example, triethanolamine, than if it is of low molecular weight, for example sodium 

35 For sodium salts, the preferred level is from 5 to 60% by weight, more preferably from 5 to 55% by weight 35 
The total amount of components (a) and (b) present, whether (b) is an auxiliary surfactant or an additive or 
both, ranges from 1 5 to 95% by weight preferably from 1 5 to 85% by weight Again the preferred amount 
depends on the countercation of the principal surfactant, and, if an anionic auxiliary surfactant is present on its 

a* C0, l" t 0 f^ t,0n t0 °* ' n 30 al, - sodium svstem the total level of (a) plus (b) is preferably within the range of from 30 

40 to 6O/0 by weight. The water content is preferably from 1 5 to 85% by weight in general, and preferably from 40 40 
to 70/o by weight in an all-sodium system. As detailed below, the most preferred ranges within these ranges will 
differ according to whether component (b) is an auxiliary surfactant (i) or an additive (ii), or a mixture of the 
two. 

The total surfactant level, that is to say, the total level of the principal surfactant (a) plus any auxiliary 
45 surfactant (b) (i) present, is preferably within the range of froml 5 to 80% by weight. The lower end of this range 45 
- 1 5 to 60% by weight - is especially applicable to all-sodium systems, while total surfactant levels of 60 to 80% 
will normally be attainable only if the cation of one or both surfactants is of high molecular weight, for example 
triethanolamine. The region of hexagonal phase formation will of course vary with the principal surfactant, the ' 
auxiliary surfactant (if present) and the proportions in which the two are present these variations will be 
50 illustrated in the Examples at the end of this specification. 50 

The auxiliary surfactant (b)(i) 
In a first embodiment of the invention, the compositions of the invention contain an auxiliary non-soap 

surfactant (b) (i) selected from specified anionic and nonionic surfactants. 
55 In this first embodiment, the compositions of the invention contain from 1 to 75% by weight preferably from 5 55 

to 50% by weight more preferably from 8 to 40% by weight, of the auxiliary surfactant (b)(i), and also preferably 

contain from 5 to 60% by weight more preferably from 5 to 40% by weight, of the principal surfactant (a). 

Again, the preferred levels depend on the countercation of the principal surfactant, and on that of the auxiliary 

surfactant if the latter is anionic. The term "principal surfactant" is not intended to carry the implication that this 
60 component necessarily predominates, and indeed the ratio of (a) to (b) (i) can range from 20:1 to 0.1 :1 , 60 

preferably from 1 0:1 to 0.1 :1 , the preference depending on the particular auxiliary surfactant chosen. 
The total active detergent level in this embodiment preferably ranges from 1 6 to 60% by weight in an 

all-sodium system. It is of course possible for more than one of each surfactant from each of the categories (a) 

and (b)(i) to be present. 

65 Two subgroups of auxiliary surfactant suitable for use in the present invention have been recognised. The first, 65 
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(b)(i)(i). consists of anionic non-soap surfactants other than those of the same type as the principal surfactant 
(a), that is to say, anionic non-soap surfactants other than non-ethoxylated anionic surfactants in which the 
anionic headgroup is positioned terminally or next-to-terminally on the C, 0 to hydrocarbon chain; 
ethoxylated nonionic surfactants having high (>12.0) HLB values; and amine oxides. Preferred classes of 
5 (b)(i)(i) auxiliary surfactants are: 5 

(1 ) non-ethoxylated anionic surfactants in which the anionic headgroup is positioned non -terminally in an 
aliphatic or araliphatic hydrocarbon chain; 

(2) ethoxylated anionic surfactants; 

(3) ethoxylated nonionic surfactants having HLB values > 12.0; and 

10 (4) amine oxides. 10 
The first group of non-ethoxylated surfactants have been disclosed as ingredients of hexagonal phase gels in 
the aforementioned GB 2 1 55 031 A (Unilever), where they are referred to as "secondary" surfactants. 

In a "secondary" anionic surfactant, the anionic head group is either attached to the hydrophobic hydrocarbon 
chain in a non-terminal position, or itself occupies a non-terminal position within the chain, that is to say, two or 
1 5 more shorter chains are directly attached to the head group itself. The first type of "secondary" surfactant will 1 5 
generally conform to the general formula VII 




(VII) 

20 — 20 

wherein Z is the anionic head group, for example, a sulphonate or sulphate group in combination with a 
solubilising cation; R 7 and R 8 are aliphatic or araliphatic hydrocarbon chains together containing from 8 to 20 
carbon atoms, the shorter of R 7 and R 8 containing at least 2 aliphatic carbon atoms; and Y is a linking group such as 
25 25 

-CH-, -C(CH 3 )-. 
I I 

-CH-CH 2 -, or -CH- <(0> ~ 

30 || 30 

the total number of aliphatic carbon atoms in R 7 , R B and Y being at least 8, preferably 1 0 to 28. 

Examples of this first type of "secondary" anionic surfactant include aikylbenzene sulphonates, secondary 
alkane sulphonates and secondary alkyl sulphates. Ail these materials are generally random mixtures of isomers, 
35 and will include some material that is not "secondary", that is to say, with a terminally or next-to-terminally 35 
positioned head group, but the average constitution of the material will be "secondary". 

The second type of "secondary" anionic surfactant will generally conform to the general formula VIM 




40 ^^sZ (VIII) 40 



wherein Z is the anionic head group, in combination with a solubilising cation, and R 9 and R 10 are aliphatic or 
araliphatic hydrocarbon chains together containing at least 8, preferably 10 to 28, aliphatic carbon atoms, the 
45 shorter of the chains R 9 and R 10 containing at least 2 aliphatic carbon atoms. 45 

Examples of this second type of "secondary" anionic surfactant are dialkyl sulphosuccinates. 

For the purposes of the present invention, preferred "secondary" non-ethoxylated anionic surfactants are the 
linear or branched aikylbenzene sulphonates containing an average of from 8 to 1 5, preferably 1 0 to 1 3, aliphatic 
carbon atoms. 

50 Aikylbenzene sulphonates may advantageously be combined with the principal surfactant (a) at weight ratios 50 
of (a) to (b)(i) of from 10:1 to 0.25:1 . If the principal surfactant (a) is one or more primary alkyl sulphates, the 
preferred ratio range is from 5:1 to 0.67:1 , more preferably from 4:1 to 1 :1. 

Preferred ethoxylated anionic surfactants for use in the compositions of the invention are the alkyl ether 
sulphates. These are materials of the general formula IX 
55 55 

R,i-(OCH 2 CH 2 ) n -0-S0 3 X 8 (IX) 

wherein R^ is an alkyl group containing from 1 0 to 20, preferably from 1 2 to 1 5, carbon atoms: X 8 is a 
solubilising cation; and n, the average degree of ethoxylation, ranges from 1 to 1 2, preferably from 1 to 8. 
60 As with the principal surfactant (a), the choice of solubilising cation for the anionic auxiliary suractant 60 
(b)(i)(i) is very much a matter of preference. 

Preferred high -HLB ethoxylated nonionic surfactants are the ethoxylated alcohols and alkyl phenols, which are 
materials of the general formula X 

65 R 12 -(C 6 H 4 ) x -(OCH 2 CH 2 ) m -OH (X) 65 
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wherein x is zero (alcohol ethoxylates) or 1 (alkylphenol ethoxylates); R„ is an alkyl group having from 6 to 20 
carbon atoms; and m, the average degree of ethoxylation, ranges from 5 to 30. For alcohol ethoxylates, R 12 
preferably has from 8 to 1 8 carbon atoms, and m is from 5 to 1 4. Examples of suitable alcohol ethoxylates 
include Dobanol (Trade Mark) 91 -8 and 91 -6 ex Shell (C 9 -C„ alcohol; ™ = 8 and 6 respectively; HLB values 
5 13.8 and 12.6 respectively). For alkylphenol ethoxylates. R 12 preferably has from 8 to 12 carbon atoms and m is 
from 6 to 1 6. 

Ethoxylated auxiliary surfactants, both anionic and nonionic, may advantageously be combined with the 
principal surfactant (a) at weight ratios of (a) to (b)(i) of from 1 0:1 to 0.1 :1 . If the principal surfactant (a) is one 
1 0 01 4T PnmarY 8,kVl su,phates ' the P referr ed ratio range is from 5:1 to 0.1:1, more preferably from 3.5:1 to 
The amine oxides are materials of the general formula XI 



15 



20 



(XI) 



10 



15 



20 



wherein R 13 is a C 10 -C 20 alkyl group, R 14 is a C,-C 4 alkyl group, and R 15 is a C,-C 4 alkyl group. 

Amine oxides may advantageously by combined with the principal surfactant (a) at weight ratios of (a) to 
(b) (i) of from 20:1 to 2:1 . If the principal surfactant is one or more primary alkyl sulphates, the preferred ratio 
range is from 1 0:1 to 3:1, more preferably from 7:1 to 3:1 . 
25 The second class of auxiliary surfactants (b) (i) (ii) consists of ethoxylated nonionic surfactants of low ( < 1 Z0) 25 
HLB value, and fatty acid mono-and diethanolamides. 

Preferred ethoxylated nonionic surfactants are the ethoxylated alcohols and alkyl phenols of the general 
formula X given above, but generally with lower degrees of ethoxylation m then the higher-HLB materials' an 
example is Dobanol (Trade Mark) 91 -5 ex Shell (C 9 -C n alcohol; /7?=5; HLB 1 1 .7). These may advantageously 
30 be combined with the principal surfactant (a) at weight ratios of (a) to (b) (i) of from 1 0:1 to 0.1 :1 . If the 30 
principal surfactant (a) is one or more primary alkyl sulphates, the preferred ratio range is form 5:1 to 0.1 1 more 
preferably from 3.5:1 to 0.1 4:1 . 

The fatty acid mono- and diethanolamides are materials of the general formula XII 

35 R 16 -CO- N -CH 2 CH 2 OH ( X ||) 35 

I 

wherein R 16 is an alkyl group containing from 7 to 20 carbon atoms, and R 17 is H or-CH 2 CH 2 0H. 
40 Fatty acid mono- and diethanolamides may advantageously be combined with the principal surfactant (a) at 40 

weight ratios of (a) to (b) (i) of from 20:1 to 2:1 . If the principal surfactant is one or more primary alkyl 

sulphates, the preferred ratio range is from 1 0:1 to 3:1 , more preferably from 7:1 to 3:1 . 
The significance of the distinction between the two broad classes of auxiliary surfactant (b)(i)(i) and (b)(i)(ii) 

is that the optional second additive (c), which will be discussed in more detail below, is required when the 
45 auxiliary surfactant is of the (b) (i) (ii) type. When the auxiliary surfactant is of the (b) (i) (i) type, the second 45 

additive (c) may if desired be present but it is not essential. 
If desired, the compositions of the invention may contain mixtures of auxiliary surfactants, of the same type or 

of different types. 

50 The additive (b)(ii) 50 
In a second embodiment of the invention, the compositions contain in addition to the principal surfactant (a) 
an "additive" (b)(ii) which is not a surfactant The additive (b)(ii) is a non-micelle, forming or weakly 
micelle-forming aliphatic, alicyclic aromatic or araliphatic nonionic material having a melting point not exceeding 
55°C, and a dielectric constant of at least 2.2. The additive (b) (ii) has the ability to lower the Krafft temperature 

55 of the surfactant system below ambient temperature. As with the auxiliary surfactants (b)(i), the additives (b)(ii) 55 
fall into two broad classes (b) (ii) (i) and (b) (ii) (ii), the optional second additive (c) being essential only when 
the additive (b)(ii) is of the (b)(ii)(ii) type, and optional or advantageous when the additive (b)(ii) is of the 
(b)(ii)(i)type. 

The first class of additives, (b)(ii)(i), is composed of materials that are additionally capable of extending the 
60 range of compositions in which hexagonal phase exists and is stable. These are relatively short-chain organic 60 
materials containing a hydroxy! group, which may be alcoholic or phenolic. If desired one or more additional 
polar groups may be present in the molecule, for example, a further hydroxyl group or a carboxyl, carboxylic acid 
ester, carboxylic acid amide, amine, aldehyde, or ketone group. The (b)(ii)(i) additive should contain at least 4 
carbon atoms, the maximum number of carbon atoms that may be present being governed by the number and 
65 disposition of any polar groups present other than the hydroxyl group. If no other polar group is present or if a 65 
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second polar group is present but separated from the hydroxyl group by 2 or less carbon atoms, the (b)(ii)(i) 
additive should contain not more than 6 aliphatic carbon atoms; while if a second polar group separated from the 
hydroxyl group by 3 or more carbon atoms is present, the (b)(ii)(i) additive should contain not more than 12 
aliphatic carbon atoms. These limitations are imposed by the necessity for the (b)(ii)(i) additive to have some, 
but not too much, affinity for water. 

Examples of suitable (b)(ii)(i) additives, with melting points and dielectric constants (above the melting 
point), include the following: 



10 



Melting 
point 



Dielectric 
constant 



10 



15 



2-phenylethanol 
hydroxycitronellal 
benzyl alcohol 
thymol 



<20°C 
<20°C 
<20'C 
51X 



11.5 
11-12 

13.1 
about 9 



15 



The second class of additives (b)(ii)(ii) is composed of materials that are not in themselves capable of extending 
the hexagonal phase region but which solve the problem of crystallisation by lowering the Krafft temperature of the 
surfactant or surfactant mixture present, while taking the composition into lamellar phase rather than hexagonal 
20 phase. As previously mentioned, when the additive (b) (ii) is of this type, it is essential that a second type of additive 20 
(c), as defined in the aforementioned GB 2 1 55 031 A (Unilever), also be present in order to force the composition 
into hexagonal phase. The additives (c) are discussed in more detail below. 

The additives (b)(ii)(ii) are poorly water-soluble amphiphilic materials of which the overall character is 
hydrophobic despite the presence of polar groups. They contain at least 7 carbon atoms, and may contain a polar 
25 group positioned terminally or within 2 carbon atoms of the terminal position on a hydrocarbon chain or on an 25 
aromatic or alicyclic ring, and/or may contain ethylenic unsaturation. The dielectric constant of the (b)(ii)(ii) 
additive is at least 2.2. The polar group, if present, may be, for example, a hydroxyl, carboxyl, carboxylic acid ester, 
carboxylic acid amide, amine, aldehyde, or ketone group. 

Examples of such materials, with melting points and dielectric constants (above the melting point), include the 
30 following: 30 







Melting 


Dielectric 








point 


constant 




35 


decan-l-ol 


TC 


about 7 


35 




dodecan-l-ol 


26°C 


about 5 






coconut alcohol 


40-45°C 


4-5 






oleyl alcohol 


6-7°C 


about 4 






decanoic acid 


31.5°C 


about 2.4 




40 


dodecanoic acid 


44°C 


about 2.4 


40 




oleic acid 


16.3°C 


2.4 






coconut fatty acid 


40-45X 


about 2.4 






Perfume-like ingredients may also be used as (b) (ii) (ii) additives. Examples of such materials, with melting points 




45 


and dielectric constants (above the melting point), include the following: 




45 
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Dielectric 








point 


constant 




50 


d-limonene 


<20X 


2.3 


50 




linalool 


<20'C 


about 3 






terpineol 


<20°C 


about 3 






amyl cinnamic aldehyde 


<20°C 


about 1 2 






diethyl phthalate 


<20'C 


about 8 




55 


anisole 


<20X 


4.3 


55 



Commercial perfume blends may also be used. Perfume-like ingredients are typically used at a 1 to 5% by weight 
level with 30 to 60% by weight of the principal surfactant (a). 
With both classes of additive (b)(ii)(i) and (b)(ii)(ii), a melting point of 55°C or below is essential, in order to 
60 avoid crystallisation of the additive. 

Relatively low levels (1-1 5% by weight, preferably 2-1 0% by weight) of additive (b)(ii). whether of the (b)(ii)(i) 
type or of the (b)(ii) (ii) type, are sufficient. The preferred amount of surfactant (a) present in this embodiment will 
of course depend on its countercation, and for an all-sodium system will range from 25 to 60% by weight, more 
preferably from 30 to 50% by weight. The total level of surfactant plus additive in this embodiment preferably ranges 
65 from 1 6 to 60% by weight, more preferably from 35 to 57% by weight, for an all-sodium system. The ratio of 



60 



65 
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(bm 5 ™*' COmp ° Siti0ns of the invention ™V contain both an auxiliary surfactant (b) (i) and an additive 

5 

The optional additive (c) 

jt *7 v e 7 S C ° rnp ° J sitions co ^ining electrolytic components such as bui.ders 
The additive (c is descnbed in detail in the aforementioned GB 2 1 55 031 A (Unilever) It is a water solublp 
Z'Z C : e HHr m " We f' y r " ice,le - fo - i "9 serial capable of driving the surfactan m xfureT 
1 5 ZtnT T m 'i *T T ame " ar Ph3Se int ° heXag0nal phase ' ° r ° f basing region of stable 
5 2 h f e r a J lab ' e W m 3 . PartiCU ' ar com P° sition - The mechanism of action of the additive (cfu no, 
clearly understood; it is poss.ble that it acts so as to increase micelle or liquid crystal curvature but the scone of 

is ZrZT ' Sn< ? t 1° ^ ,im > ,ed , bV tWS h ^ othesis - Really it has been 0^ ed 7ZT^elSalsZM 
as hydrotropes .n light-duty l.qu.d detergent compositions may behave as type (c) additives Theatre oM v 

20 S^ST™" 8 , 3 ,3r9e P0 ' ar 9r ° UP 3nd ' ° Pti0na,ly ' 3 Sma " Hydrophobe group. suc^as an^Hphatfe or 
20 arajiphafc chain containing not more than 6, preferably 4 or less, aliphatic carbon atoms. The larger the polar 20 
head group, the larger the hydrophobe that can be tolerated P 0 

of Up ^ 9 a r nt UP ° f add , itiV6 u (C ^ maV C3rry an ionic charge " but if so *h ™* be of the same polarity as that 

SLIEST SUrfaC L antS ' t , h3t ' S t0 sa * anionic - Exa -"P' aa of anionic additives (c) are the low Z or 
alkylarvl sumhonates. such as in none nnrt i_i 1 ' ar >" or 



10 



15 



alkylaryl sulphonates, such as toluene and xylene sulphonates 

25 adJESKS, i!???K (< ? maV bS 3 hi9hly P °' ar but Unchar9ed materiaL A ^erred ^ a of uncharged 25 
additive (c) is typified by the lower amides, containing the - CON - group Common features of th£ «r«nrf t,™ 
appear to be an ability to raise the dielectric constant of water co^^ln^Z^^n^Tn ^ 
Z^I^r ^TT 1 WhiCh fe ^ Ch6aP and ^ironmentally unobjectionable teurea IhorShain 
30 Z h t 9 T and h ana, °9 ues - for **™P>°- methyl and ethyl ureas, thiourea, formamide and acetamide Tre 
30 possible alternatives, but these are of less interest than urea itself in view of various drawbacks such aTSt 30 
toxicity or simply a lesser effectiveness as an additive arawoacxs such as cost, 30 

alkalinehvdSi'of T' * b f eri " 9 a9 t nt j s advantageously present in order to minimise hydrolysis, especially 
alkaline hydrolysis, of the urea. A suitable buffer is boric acid, preferably used in an amount of less than 3% bv 

35 Z7 ■ T 6 P ; eferab V 1 1 ° 2% bV W6i9ht Bufferin 9 ma V in *ead by achieved by Si g trei thLo^mine 
35 as a countercation in the surfactant system. The buffering capability and greater electrolyte to eraS of 3S 
tnethanolamine as countercation. compared with say. sodium, allow higher levels of comments for 

TnTldd^fv'eTcnr r t SP 6 bUi ' der ' t0 *" incor P° ra *d in the compositions of the invention P ' 
The add.hve (c) is advantageously present at a level of from 1 to 45% by weight preferably from 5 to 35°/ hv 

40 3^ more additive (b)(ii)(ii) present - and the more eiectr °^ p— - Kzzss^sizt y 

40 

The water (d) 

In all embodiments of the invention, water is an essential constituent. The relative proportions of anv oarticular 
system of surfactant (a), component (b) (auxiliary surfactant or additive), optional secoSradditiVe M anT 

S^^n!!^^ 0 ^ Ph3Se ° f predominant, V ^ona. 'phase gels SSS by 
experiment, and a phase diagram constructed. Samples at various ratios are prepared by mixing and the ohases 

light, and texture observed in a polarising microscope. poianseo 

50 Optional additional ingredients 

onS2 l LT P °?l° nS H f inV ? mi0 " maV C ° nSist su bstantially wholly of surfactant (a), component (b). 
optional additive (c), and water, plus the usual minor ingredients such as colour, perfume germicides and 

forth" 6 "' 1 C h ° mP ° Siti r ^ USefU ' f ° r li9ht " dUty ap P ,icati0ns ' f " examp.'e'foTdi hwashtng. as 
shampoos, or for fabric washing in soft water areas. 

55 J? « h?.? tHe n C ° Pe ° f thainvantion are heavy-duty fabric washing compositions containing ingredients 
oe^icid^ 5? . re M e fS ' 3CheS ' Photob, eaohes, enzymes, antiredeposition agents, deoperf umes and 
Z7£lZ n /? " * ° r9aniC ° rmor 9 anic bui| ders, for examp.e, phosphates, citrates or nitrilotriacetates 
may be incorporated in the composrt.on fo the invention but care must be taken that the electrolyte level does 

60 ele C t r r S r e ^, S h Ch H an *! heXa9 ° na ' PhaSe 9el fe destabilised. As previously mentioned, the amount of 

60 electrolyse buHder that can be tolerated can be increased by also including an additive (c), preferably urea The 60 
same considerat,ons apply to other electrolytic ingredients, for example, sodium sulphite bta* 

En^TS^cTf • I 0 '?' 6 in ° r ? aniC bui,derS SUCh 38 zeolite mav be sus P ended in the gels of the invention. 
Equally other useful insoluble materials such as abrasives or peroxyacid bleaches may be present as suspended 

65 ^Uni^evtr) eSPeC, " ^"^^'oxydodecanedioic acid, as described in EP 160 342A 

ni ever . ^ 



45 



50 



55 
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EXAMPLES 



The following non-limiting Examples, in which percentages and ratios are by weight, illustrate the invention. 



5 Comparative examples A to D 5 
Attempts were made, by mixing, to prepare hexagonal phase gels containing coconut alkyl sulphate and water. 
The alkyl sulphate (sodium salt) was Emal (Trade Mark) 10 ex Kao Soap Ltd. The compositions prepared, and 
their physical states at ambient temperature, in this case 22°C, are shown in the following Table: it will be seen 
that no stable hexagonal phase gels could be made. 
10 ~ 10 

Afkyt Water Description 

sulphate of product 



A 30 70 Crystals plus solution 

15 B 35 65 Crystals plus solution 15 

C 45 55 Mass of crystals 

D 50 50 Mass of crystals 

Examples 1 to 30 

20 These Examples illustrate the first embodiment of the invention, in which an auxiliary surfactant (b) (i) is present 20 



Examples 1 to 5 

Compositions containing the coconut alkyl sulphate used in Comparative Examples A to D, alkyl ether sulphate 
and water were prepared by mixing. The alkyl ether sulphate was Synperonic (Trade Mark) 3-S-70S (C 13 _ 15 , 3EO, 
25 sodium salt) ex ICI. The compositions were as shown in the relevant Table, in which numbers are used to signify 25 
compositions (stable gels) according to the invention, and letters are used to signify comparative compositions 
outside the invention. The alkyl sulphate is shown as (a) and the alkyl ether sulphate as (b) (i). 



Examples 6 to 12 

30 Compositions containing the sodium coconut alkyl sulphate used in previous Examples, together with ethoxylated 30 
nonionic surfactant and water, were prepared by mixing. The nonionic surfactant was Dobanol (Trade Mark) 91-8 
ex Shell (Cg-C^, 8EO), which has an HLB value of 1 3.8. The compositions are shown in the relevant Table, in which 
(b)(i) denotes the nonionic surfactant. In this Table, the expression "two phases" denotes separation into two liquid 
crystal (hexagonal and lamellar) phases. 

35 35 
Examples 73 to 15 

Compositions similar to those of Examples 6 to 12 were prepared using as the auxiliary surfactant (b)(i) an 
ethoxylated alcohol having a lower average degree of ethoxylation, Dobanol 91-6 ex Shell (C g -C 1u *6 EO): this has 
an HLB value of 1 2.6. The compositions are shown in the relevant Table. 
40 40 
Examples Wand 17 

Compositions containing an even lower ethoxylate, Dobanol 91-5 ex Shell (C 9 -C 1V 5 EO), HLB value 11.7, were 
prepared as shown in the relevant Table. The gel of Comparative Example W contained some hexagonal phase but 
exhibited flow properties. No wholly hexagonal phase gel could be prepared from these ingredients in the absence 
45 of a component (c). 45 

Attempts to prepare gels using Dobanol 91-2.5 ex Shell (C 9 -C 1V 2.5 EO, HLB 8.2) without urea were 
unsuccessful: no hexagonal phase region existed at 22°C in the absence of a component (c). 



Example 18 

50 Compositions containing sodium coconut alkyl sulphate with a non-ethoxylated nonionic surfactant, coconut 50 
diethanolamide (Ethylan (Trade Mark) LD ex Lankro), were prepared as shown in the relevant Table. The gel of 
Comparative Example AA contained some hexagonal phase but exhibited flow properties. 



Examples 19 to 22 

55 Compositions containing primary alkyl sulphates in sodium salt form (dodecyl in Example 22, coconut in all the 55 
others) together with coconut dimethyl amine oxide (Empigen (Trade Mark) OB ex Albright and Wilson) were 
prepared as shown in the relevant Table. The sodium dodecyl sulphate was a pure laboratory reagent ex British Drug 
Houses Ltd. 

SO Examples 23 to 26 60 
Compositions containing sodium coconut alkyl sulphate with a linear C 10 -C 12 alkylbenzene sulphonate, Marlon 
(Trade Mark) A ex Huls, were prepared as shown in the relevant Table. 



Examples 27 and 28 

65 Compositions containing ethoxylated nonionic surfactant as the auxiliary surfactant (b) (i), and sodium 65 
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Example 29 
Examples 30 to 33 

1 5 J£!? 2? 2 COntainin 9 sodi r alpha-olefin sulphonates (AOS) of various chain lengths as the principal 

Japan and the C 14 ^ 6 AOS was ex Aekyung Shell. Korea. The auxiliary surfactants used were Dobanol 91 8 «nH 
Dobanol 91-5 and, as expected, urea was required in order to obtain a stable gel ShSeTaS fl^HLBT 
2Q matena.. In each casethe total active detergent .eve. was 50% by weight and LrtoTwmfZ"^ 

Examples 34 to 38 20 

non ta mh e o i!S?' PhaSe 9 f W6re , Pr f Pare4 38 Sh0W " in the re,evant Table > containing various primary 
Z^^™^ (a> C ° njU " Cti0n With "** -^tant Dobanol 91-* asTe 

25 

Examples 39 to 77 25 

These Examples illustrate the second embodiment of the invention, in which an additive (b) (ii) is present 
Examples 39 to 41 

30 rhS 58 * 0 " 8 COntai " i " 9 sodium coc °™ alk Y' ^Iphate as the surfactant and 2-phenylethanol as an additive 30 
(b) (.,) (.) were prepared by m.xing. the compositions being shown in the relevant Table 

Examples 42 to 47 

^ Compositions containing sodium coconut alkyl sulphate, and hydroxycitronellal 

<CH 3 ) 2 C(0H)-(CH 2 ) 3 -CH(CH 3 )-CH 2 CH0 
as an additive (b)(ii)(i) were prepared by mixing, the compositions being shown in the relevant Table. 
40 Examples 48 to 52 

nrfrT h°k ti0nS COnt u " ing S ° d '' Um ^ alkyl Su,phate ' and benz W alcohol as an additive (b)(ii) (\) were 
prepared by m.x.ng, the compositions being shown in the relevant Table. WW l h 

Examples 53 to 57 

45 «^3^^^tJStiE 2? e SU ' Pha v' ^ SU ' Phate ' 3nd 2 -P"-y'«hano. 45 

» W in; w, were prepared by mixing, the compositions being shown in the relevant Table. 

Example 58 
Examples 59 and 60 

J^r - * S ° di T °f ° nUt 3lkyl SU,phate (35% by welght >' and nnal001 (» ^ weight) as an 
^ additive (b) (u) (»). were prepared with and without urea as an additive (c), as shown below. 

Example Urea (%) water (%) Product 55 

SSS 60 Flowable composition 

jjjj' ]9 50 Predominantly hexagonal gel 

20 40 Predominantly hexagonal gel $0 

Example 61 

Compositions containing sodium coconut alkyl sulphate (40% by weight), and a commercial nprfump hff 1 ia 

65 



35 



40 
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Example Urea (%) water (%) Product 

TTT — 55 Solution plus lamellar phase 

61 10 45 Predominantly hexagonal gel 

5 5 
Examples 62 to 64 

Compositions containing sodium coconut alkyl sulphate, and terpineol as a perfume-like additive (b)(ii)(ii) f 
were prepared with and without urea as an additive (c), as shown in the relevant Table. 

10 Example 65 10 
Compositions containing sodium coconut alkyl sulphate, and coconut fatty acid as an additive (b)(ii)(ii), were 
prepared with and without urea as an additive (c), as shown in the relevant Table. It will be seen that with this type 
of (b)(ii)(ii) additive the further additive (c) is essential to gel formation, but its level must be carefully chosen. 

15 Example 66 15 
The procedure of Example 65 was repeated using decan-l-ol as the additive (b) (ii ) (ii), as shown in the relevant 
Table. Similar results were obtained, a higher level of urea being required for stable gel formation than in Example 65. 

Examples 67 to 69 

20 Compositions were prepared containing sodium alpha-olefin sulphonate (AOS) as (principal) surfactant (a), 20 
together with benzyl alcohol or limonene additive (b)(ii)(t) or (b)(ii)(ii) respectively, as shown in the relevant 
Table. In each case the total active detergent level was 40% by weight and the ratio of surfactant to additive was 
8:1. With limonene, urea was required in order to obtain a stable gel. 

25 Example 70 25 
A stable hexagonal phase gel was prepared containing sodium coconut fatty acid methyl ester sulphonate 
(55% by weight), benzyl alcohol (5% by weight) and water. The total active detergent level was 55% by weight, 
and the ratio of surfactant to additive was 11:1. 

30 Comparative examples JJJJ to LLLL 30 
To show the importance of the chain length and melting point limitations in the definition of the additive 
(b)(ii), compositions were prepared containing sodium coconut alkyl sulphate (40% by weight) and 5% by 
weight each of two "additives" that do not meet these requirements: ethanol (only 2 carbon atoms) and stearyl 
alcohol (melting point 57°C). The results were as follows: 
35 35 
Example "Additive" Urea (%) Product 

JJJJ Ethanol — Solution plus a few crystals 

KKKK Stearyl alcohol — Solid 
40 LLLL Stearyl alcohol 10 Solid 40 

Examples 71 to 79 

Stable gels in accordance with the invention, suitable for use in washing fabrics, were prepared by mixing. The 
compositions are shown in the relevant Table. The base gel for Examples 71 to 74 was that of Example 2, and 
45 the base gel for Examples 75 to 79 was that of Example 31 . 45 
The fabric washing ingredients incorporated were as follows: 

Antiredeposition agent: sodium carboxymethyl cellulose, ex Courtaulds (62% active matter) 

50 Germicide: formalin (37%) 50 

Proteolytic enzyme: alcalase solution ex Novo, activity 1600 glycine units/mg. 

Fluoresces Tinopal (Trade Mark) CBS-X ex Ciba-Geigy, which is 4,4'-di(2-sulphostyryl)-diphenyl, disodium salt. 
55 ~ 55 

Photobleach: aluminium phthalocyanine sulphonate ex Ciba Geigy. 

Deoperfume: ex PPF INternational 

60 Solid peroxyacid bleach: 1 ,1 2-diperoxydodecanedioic acid (DPDDA) (1 2% avalable oxygen, produced from 60 
DPDDA granules ex Degussa slurried in water and filtered to remove water-soluble inorganic salts). 

Buffer (to maintain good peroxyacid bleach stability in storage): Citric acid. 

65 All those compositions were stable translucent hexagonal phase gels. 55 
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Examples 80 to 82 

These Examples relate to fabric washing compositions in accordance with the invention containing electrolytic 
components: sodium ^polyphosphate as a builder, and sodium sulphite as a mild bleaching agent as described 
in GB 1 417 870 (Unilever) and British Patent Application No. 86 06145 (Unilever). The compositions are 
5 shown in the relevant Table: all were stable translucent hexagonal phase gels. 

Dishwashing test 

The dishwashing performances of three gels according to the invention were evaluated using a standardised 
test procedure in which soiled plates were washed to a foam collapse end point. Each plate was pre-soiled with 
10 5 g of a standard cooking oil/starch/fatty acid emulsion in water, and the washing solution in each case 
consisted of 5g of product dissolved in 5 litres of water (4* French hardness) at 45°C, that is to say a whole 
product concentration of 1 g/litre. The gels tested were those of Examples 1 3 and 30, and a gel (Composition 
83) similar to that of Example 23 but containing a different alkylbenzene sulphonate, Dobane (Trade Mark) 102 
ex Shell (sodium salt). The results were as shown in the final Table 

15 

EXAMPLES 1 TO 5 



10 



15 



20 


Example 


(a) 


WW 


Water 


Total active 


Ratio 










detergent 


(*):(*>) 0) 




E 


35 


5 


60 


40 


7:1 




F 


35 


20 


45 


55 


1.75:1 




1 


30 


10 


60 


40 


3:1 


25 


G 


25 


5 


70 


30 


5:1 




H 


25 


10 


65 


35 


2.5:1 




2 


25 


15 


60 


40 


1.67:1 




3 


20 


20 


60 


40 


1:1 




4 


10 


30 


60 


40 


0.33:1 


30 


5 


15 


30 


55 


45 


0.5:1 



Product 



Crystals + solution 
Gel + crystals 
Stable gel 
Liquid solution 
Gel + solution 
Stable gel 
Stable gel 
Stable gel 
Stable gel 



20 



25 



30 



EXAMPLES 6 TO 12 



35 Example 



40 



45 



50 



J 

6 

K 

7. 

L 

8 

9 

10 
11 
M 

12 



Example 



55 



60 



65 



N 
P 

a 

13 
R 

14 
S 
15 
T 



(a) 



40 
35 
30 
30 
30 
20 
20 
15 
10 
10 
5 



M 



40 
35 
35 
30 
20 
20 
20 
10 
10 



mm 



5 
10 
30 
10 

5 
30 
20 
20 
30 
20 
35 



(b)(i) 



10 
20 
5 
10 
30 
20 
10 
30 
20 



Water 


Total active 


Ratio 


Product 




detergent 


(a):(b) (i) 




55 


45 


8:1 


Crystals 


55 


45 


3.5:1 


Stable gel 


40 


60 


1:1 


Two phases 


60 


40 


3:1 


Stable gel 


65 


35 


6:1 


Gel + solution 


50 


50 


0.67:1 


Stable gel 


60 


40 


1:1 


Stable gel 


65 


35 


0.75:1 


Stable gel 


60 


40 


0.33:1 


Stable gel 


70 


30 


0.5:1 


Gel + solution 


60 


40 


0.14:1 


Stable gel 



EXAMPLES 13 TO 15 



Water 


Total active 


Ratio 


Product 




detergent 


(a):(b) (i) 




50 


50 


4:1 


Two phases 


45 


55 


1.75:1 


Two phases 


60 


40 


7:1 


Two phases 


60 


40 


3:1 


Stable gel 


50 


50 


0.67:1 


Liquid solution 


60 


40 


1:1 


Stable gel 


70 


30 


2:1 


Gel + solution 


60 


40 


0.33:1 


Stable gel 


70 


30 


0.5:1 


Liquid solution 



35 



40 



45 



50 



55 



60 



65 
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EXAMPLE 16 & 17 





Example 


(a) 




(b)(1) 


Urea 


Water 


Total active 


Ratio 


Product 


















det&rgent 


(a).(Dj [ij 




5 




b 

1 1 
u 












sn 


1.5/1 


Lampllar nhase f flows) 






16 


30 




20 


20 


30 


50 


1.5:1 


Stable gel 






V 


30 




15 




55 


45 


2:1 


Solution plus lamellar phase 






17 


30 




1 b 


20 


or 

ob 


4b 


Z.l 


oidDie gei 






10 W 


30 




10 




OU 


A A 
4U 


o. I 


no wing gei 


10 

i \j 




X 


20 




20 




00 


A A 

4U 


1 .1 


Cr\li>tinn nine 1 rsit-io 1 \ *ar nhaea 

ooiuiion pius lameiiar pndbe 


















EXAMPLE 18 










15 


















15 




Example 


w 




(b)(i) 


Urea 


Wafer 


Total active 


Ratio 


Product 


















detergent 


(a):(b) (i) 








Y 


35 




1 b 




50 


50 


2.33:1 


ooiuiion pius lameiiar pndbe 






20 18 


35 




15 


20 


30 


50 


2.33:1 


Stable gel 


20 




Z 


30 




20 


— 


50 


50 


1:5:1 


Lamellar phase + solution 






AA 


30 




10 




60 


40 


3:1 


oiigntiy tiowing gei 






BB 


25 




10 




65 


35 


2.5:1 


Liquid solution 






CC 


20 




25 




55 


45 


0.8:1 


ooiuiion t lameiiar pnase 






25 
































EXAMPLES 19 TO 22 








Example 




M 






Water 


Total active 


Ratio 


Product 






30 












detergent 


(a):(b) (i) 




ou 




DD 




45 




5 


50 


50 


9:1 


bei + crystals 




5 


19 




40 




10 


50 


50 


4:1 


Stable get 




<- 


EE 




35 




10 


55 


45 


3.5:1 


Two phases 






35 20 




35 




5 


60 


40 


7:1 


otaDie gel 


ob 




FF 




30 




10 


60 


40 


3:1 


Two phases 






21 




30 




5 


65 


35 


6:1 


Stable gel 






GG 




25 




10 


65 


35 


2.5:1 


Two phases 






HH 




20 




20 


60 


40 


1:1 


Lamellar phase 






40 JJ 








1 0 


65 


35 


1.33:1 


i wo pnases 


AD 




22 




8 




8 


84 


16 


1:1 


oia Die gei 
















EXAMPLES 23 TO 26 








45 


















AS 




Example 








/M //I 


Water 


Total active 


Ratio 


PmHurt 


















detergent 


(a):(b) (i) 








KK 




45 




20 


35 


65 


2.25:1 


Crystals 






50 LL 




45 




5 


50 


50 


9:1 


Crystals 


50 




23 




40 




20 


40 


60 


2:1 


Stable ge! 






24 




40 




10 


50 


50 


4:1 


Stable gel 






26 




35 




20 


45 


55 


1.75:1 


Stable gel 






26 




30 




30 


40 


60 


1:1 


Stable gel 






55 MM 




20 




40 


40 


60 


0.5:1 


Two phases 


55 




NN 




20 




20 


60 


40 


1:1 


Gel + solution 





60 



60 



65 



65 
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EXAMPLES 27 AND 28 



Example 


(a) 


(b)(1) 


STP 


Urea 


Water 


5 MM 


20 


20 


5 




55 


NN 


20 


20 


10 




50 


Z / 




20 


5 


10 


45 


28 


20 


20 


10 


10 


40 


PP 


40 


— 


5 


10 


45 


10 UQ 


40 




5 


20 


35 


RR 


40 




10 


10 


40 


SS 


40 





10 


20 


30 


15 






EXAMPLES 30 TO 33 




Example 


Principal 


M 


Auxiliary 


(b)(i) 


Urea 




surfactant 




surfactant 




20 30 


C 14 AOS 


40 


91-8 


10 




31 


C 14/16 AOS 


40 


91-8 


10 





32 


C 14 _ 18 AOS 


40 


91-8 


10 


— 


TT 


C 14 AOS 


40 


91-5 


10 




33 


C 14 AOS 


40 


91-5 


10 


10 


25 


















EXAMPLES 34 TO 38 




Example 


Principal surfactant 


(a) 


ft) m i 


Water 


30 








34 


Na coconut isethionate 


10 


30 


60 


35 


Na decane sutphonate 


20 . 


40 


40 


36 


Monosodium alpha- 


10 


30 


60 



35 sulpho-dodecanoic 
acid salt 
37 Sodium/ammonium 
coconut alpha-sulpho 
fatty acid salt 

40 38 Na coconut alpha- 
sulpho fatty acid 
methyl ester salt 



10 



55 



40 



10 



50 



35 



Crystals + liquid 
Crystals + liquid 
Stable gel 

Stable gel, a few crystals of STP 

Crystals 

Crystals 

Crystals 

Crystals 



Water Product (ambient) 



50 
50 
50 
50 
40 



Stable gel 
Stable gel 
Stable gel 
Flowing gel 
Stable gel 



7ofa/ active 
detergent 

40 
60 
40 



50 



65 



Product 



Stable gel 
Stable gel 
Stable gel 



Stable gel 



Stable gel 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



EXAMPLES 39 TO 41 



Example 


w 


(b) (ii) 


Water 


Total 


Ratio 


Product 










detergent 


(a):(b) (ii) 












plus additive 






UU 


50 


10 


40 


60 


5:1 


Crystals 


VV 


50 


7 


43 


57 


7:1 


Lamellar phase 


WW 


50 


5 


45 


55 


10:1 


Crystals 


XX 


45 


10 


45 


55 


4.5:1 


Lamellar phase 


39 


45 


5 


50 


50 


9:1 


Stable gel 


YY 


45 


2 


53 


47 


22.5:1 


Crystals 


40 


40 


5 


55 


45 


8:1 


Stable gel 


zz 


40 


2 


58 


42 


20:1 


Crystals 


41 


35 


10 


55 


45 


3.5:1 


Stable gel 


AAA 


35 


5 


60 


40 


7:1 


Gel + solution 


BBB 


30 


10 


60 


40 


3:1 


Gel + solution 



45 



50 



55 



60 



65 



65 
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EXAMPLES 42 TO 47 












(b) (ii) 


Wafer 


Total 


Rat in 
naif u 


rl (JU ULl 












detergent 


(aj.(oj iti) 






C 

o 








plus additive 






b 


rrr 




o 


48 


52 




crystals 




42 


45 


10 


45 


55 


4.5:1 


Stable gel 




A"* 






50 


50 


Q-1 


oidDie gel 




10 44 


40 


10 


50 


50 


4:1 


Stable gel 


10 


AS 

HO 




<J 


55 


45 


O. I 


oiaoie gei 




Afi 


ah 


o 


58 


42 




oidDie gei 




A7 


jj 




55 


45 




ucl T a llllie 
















cr\l i itinn 
9UIUUUI 1 




15 DDD 


35 


2 


63 


37 


17.5:1 


Gel + solution 


15 


EEE 


25 


10 


65 


35 


2.5:1 


Solution 










EXAMPLES 48 TO 52 








on 














on 


example 




/hi /til 
(OJ ( II) 


Water 


Total 


t\aIIO 


rrouuci 












detergent 


/•s ) '/A 1 /ii 1 
(aj.(Dj (II J 














plus additive 








OK CCC 

/o rrr 


ou 


1 n 


40 


60 


D.I 


Lamellar phase 


or 




en 


c 
0 


45 


55 


1 n«i 


Crystals 




/IQ 

4o 


40 


1 n 


45 


55 


4.0.1 


otaoie gel 




49 


45 


5 


50 


50 


9:1 


Stable gel 




HHH 


45 


2 


53 


47 


22.5:1 


Crystals 




30 50 


40 


10 


50 


50 


4:1 


Stable gel 


30 


51 


40 


5 


55 


45 


8:1 


Stable gel 




52 


35 


10 


55 


45 


3.5:1 


Stable gel 




JJJ 


35 


5 


60 


* 40 


7:1 


Gel + solution 




KKK 


35 


2 


63 


37 


17.5:1 


Gel + solution 




35 LLL 


30 


10 


60 


40 


3:1 


Gel + solution 


35 



EXAMPLES 53 TO 57 



40 


Example 


(a) 


(b) (ii) 


Water 




Total 


Ratio 


Product 


40 














detergent 


(*):(*) OV 
















plus additive 










MMM 


50 


10 


40 




60 


5:1 


Lamellar phase 




45 


53 


50 


5 


45 




55 


10:1 


Stable gel 


45 




NNN 


50 


2 


48 




52 


25:1 


Crystals 






54 


40 


5 


55 




45 


8:1 


Stable gel 






55 


40 


2 


58 




42 


20:1 


Stable gel 






56 


30 


10 


60 




40 


3:1 


Stable gei 




50 


57 


30 


5 


65 




35 


6:1 


Stable gel 


50 




PPP 


30 


2 


68 




32 


15:1 


Solution 






QQQ 


25 


10 


65 




35 


2.5:1 


Solution 






RRR 


25 


5 


70 




30 


5:1 


Solution 




55 


















55 










EXAMPLES 62 TO 64 










Example 


(a) 


(b) (ii) 




Urea Water 


Product (ambient) 




60 


UUU 


40 


5 








55 


Two phases 


60 




62 


40 


5 




10 




45 


Stable gel 






63 


40 


5 




20 




35 


Stable gel 






VW 


40 


10 








50 


Two phases (liquid) 






WWW 


40 


10 




10 




40 


Two phases (liquid) 




65 


64 


40 


10 




20 




30 


Stable gel 


65 
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Example 


(a) 


/hi /six 

\D) [It) 


5 XXX 


40 


5 


65 


40 


5 


YYY 


40 


5 


ZZZ 


40 


1ft 


AAAA 


40 


1 ft 


10 BBBB 


ACS 


10 


15 Example 


(a) 


(b) (if) 


CCCC 


40 


5 


DDDD 


40 


5 


66 


40 


5 


20 EEEE 


40 


10 


FFFF 


40 


10 


GGGG 


40 


10 



EXAMPLE 65 

Urea 



10 
20 



10 
20 



EXAMPLE 66 
Urea 



10 
20 

10 

20 



Water Product (ambient) 

55 Solid plus solution 

45 Stable gel 

35 Mass of crystals 

50 Solid plus solution 

40 Two phases (liquid) 

30 Mass of crystals 



Water Product (ambient) 

55 Solid plus solution 

45 Two phases (liquid) 

35 Stable gel 

50 Solid plus solution 

40 Solid plus solution 

30 Solid plus solution 



10 - 



15 



20 



25 



Example 



30 67 
68 

HHHH 
69 

35 



Principal 
surfactant 

C 14 A0S 
Ci4/isAOS 
C t4 A0S 
C 14 A0S 



40 
40 
40 
40 



EXAMPLE 67 TO 69 

Urea 



Additive 
(b)(i) 

Benzyl alcohol 5 
Benzyl alcohol 5 
Limonene 5 
Limonene 5 



40 Sodium cocnut alkyl sulphate 

Alky I ether sulphate 

Sodium carboxymethyl cellulose 

Formalin 

Alcalase solution 
45 Water 



EXAMPLE 71 TO 74 



71 



72 



25 
15 
1 



25 
15 



Water Product 



55 
55 
55 
52 



Stable gel 
Stable gel 

Lamellar phase and solution 
Stable gel 



73 



25 
15 



0.75 — 
— 0.5 
balance to 100% 



74 

25 
15 
1 

0.75 
0.5 



25 



30 



35 



40 



45 



EXAMPLES 75 TO 79 



50 

Sodium C 14 _ C16 AOS 
Dobanol 91-8 
Fluorescer 
55 Photobleach 
Deoperfume 
Citric acid 

1 ,1 2-diperoxydodecanedioic acid 
(bleach) 
60 Water 



75 

40 
10 
0.1 



76 

40 
10 

0.006 



77 



40 
10 



0.3 



78 



40 
10 



79 

40 
10 

0.006 
0.3 
1 
5 



balance to 100% 



50 



55 



60 



65 



65 



MSDOCID: <GB 2179054A_J_> 



16 GB 2 179 054 A 



16 



EXAMPLES 80 TO 82 
80 



81 



82 



5 Sodium coconut alkyl sulphate 
Alkylbenzene sulphonate 
Sodium tripolyphosphate 
Sodium sulphite 
Water 

10 



15 



40 
10 
5 



40 
10 



balance to 100% 



DISHWASHING TEST 



40 
10 
5 
5 



Example 


Principal sufactant (a) 




Cosurfactant (b) (i) 




Number of plates washed 


13 


Sodium coconut 




Dobanol 91-6 


10 


37 




alkyl sulphate 


30 








83 


Sodium coconut 




Alkylbenzene sulphonate 


10 


25 




alkyl sulphate 


40 








30 


C 14 alpha-olefin 




Dobanol 91-8 


10 


20 




sulphonate (Na salt) 


40 









10 



15 



20 



CLAIMS 



25 1 . An aqueous detergent composition comprising a gel wholly or predominantly in hexagonal liquid crystal form, 
wherein the gel comprises: 

(a) from 5 to 85% by weight of a non-ethoxylated micelle-forming non-soap surfactant having an anionic head 
group and an aliphatic or araliphatic hydrocarbon chain containing from 1 0 to 20 aliphatic carbon atoms, 
the anionic head group being positioned terminally or next to terminally in the hydrocarbon chain, and 

30 (b) a second component comprising 

(b) (i) from 1 to 75% by weight of an auxiliary micelle-forming non-soap surfactant selected from: 

(b) (i) (i) anionic non-soap surfactants other than those defined under (a) above, ethoxylated nonionic surfactants 

having HLB values of at least 12, and amine oxides; or 
(b)(i)(ii) fatty acid mono- and diethanolamides, and ethoxylated nonionic surfactants having HLB values lower 
35 than 12; 

and/or 

(b)(ii) 1 to 1 5% by weight of an additive which is a non-micelle-forming or weakly micelle-forming aliphatic, 
alicyclic, aromatic or araliphatic nonionic material having a melting point not exceeding 55°C and a 
dielectric constant of its liquid form of at least 2.2, selected from: 

40 (b)(ii)(i) materials containing at least 4 carbon atoms, and containing a hydroxyl group positioned terminally or 
within 2 carbon atoms of the terminal position on a hydrocarbon chain or on an aromatic or alicyclic ring, 
and optionally one of more further polar groups; containing not more than 6 aliphatic carbon atoms if the 
hydroxyl group is the only polar group present or if a second polar group is present and separated from the 
hydroxyl group by 2 or less carbon atoms; or containing not more than 12 aliphatic carbon atoms if a 

45 second polar group is present and separated from the hydroxyl group by 3 or more carbon atoms; or 

(b) (ii) (ii) materials containing at least 7 carbon atoms, and containing at least one polar group positioned terminally 

or within 2 carbon atoms of the terminal position on a hydrocarbon chain or on an aromatic or alicyclic 
ring, and/or containing ethylenic unsaturation; 
the total amount of (a) plus (b) being within the range of from 1 5 to 95% by weight; 
50 and, optionally, ?v 

(c) from 1 to 45% by weight of a second additive which is an anionic or nonionic water-soluble 
non-micelle-forming or weakly micelle-forming material having a polar head group and optionally an 
aliphatic or araliphatic hydrocarbon chain containing at most 6 aliphatic carbon atoms; 

component (c) being essential if neither an auxiliary surfactant (b)(i)(i) nor an additive (b)(ii)(i) is present; and 
55 (d) water. 

2. A composition as claimed in claim 1 , wherein the surfactant (a) is a primary alkyl sulphate, a primary alkane 
sulphonate, an alpha-olefin sulphonate, an alkyl or alkenyl isethionate, an alpha-sulpho fatty acid salt, a fatty acid 
methyl ester sulphonate, or a mixture of any two or more of those. 

3. A composition as claimed in claim 2, wherein the surfactant (a) comprises a primary alkyl sulphate. 
60 4. A composition as claimed in claim 2, wherein the surfactant (a) comprises an alpha-olefin sulphonate. 

5. A composition as claimed in any one of claims 1 to 4, which contains an auxiliary surfactant (b) (i) , the weight 
ratio of surfactant (a) to surfactant (b)(i) being from 20:1 to 0.1:1. 

6. A composition as claimed in claim 5, wherein the auxiliary surfactant (b)(i) is selected from alkylbenzene 
sulphonates, alkyl ether sulphates, ethoxylated alcohols, and alkyl phenols, fatty acid mono- and diethanolamides, 

65 and amine oxides. 
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7. A composition as claimed in any one of claims 1 to 4. which contains an additive (b) (ii), the weight ratio 
of surfactant (a) to additive (b)(ii) being from 30/1 to 3:1. 

8. A composition as claimed in claim 7, wherein the additive (b)(ii) is selected from 2-phenyl ethanol, 
hydroxycitronellal, benzyl alcohol, linalool, thymol, terpineol, coconut fatty acid and decan-l-ol. 

5 9. A composition as claimed in any one of claims 1 to 8, which comprises a second additive (c) which is 5 
urea. 

10. A composition as claimed in any one of claims 1 to 9, wherein all anionic surfactants are in sodium salt 
form and the total level of surfactant (a) plus surfactant (b) (i) or additive (b)(ii) is from 1 6 to 60% by weight. 

11. An aqueous detergent composition comprising a gel wholly or predominantly in hexagonal liquid crystal 

10 form, wherein the gel comprises: 10 

(a) from 5 to 75% by weight of a non-ethoxylated micelle-forming surfactant having an anionic head 
group and an aliphatic or araliphatic hydrocarbon chain containing from 10 to 20 aliphatic carbon 
atoms, the anionic head group being positioned terminally or next to terminally in the hydrocarbon 
chain, and 

15 (b) a second component comprising 15 

(b) (i) from 1 to 75% by weight of an auxiliary micelle-forming anionic, nonionic or zwitterionic surfactant 

other than an anionic surfactant as defined under (a), with the proviso that (b)(i) cannot be an 
alkylbenzene sulphonate when (a) is a fatty acid soap, or 

(b) (ii) 1 to 1 5% by weight of an additive which is a non-micelle-forming or weakly micelle-forming aliphatic, 

20 alicyclic, aromatic or araliphatic nonionic material having a melting point not exceeding 55°C and 20 

containing at least 4 carbon atoms and at least one polar group positioned terminally or within 2 
carbon atoms of the terminal position on a hydrocarbon chain or on an aromatic or alicyclic ring, 
the total amount of (a) plus (b) being within the range of from 1 5 to 85% by weight; 

(c) optionally 1 to 45% by weight of a second additive which is an anionic or nonionic water-soluble 

25 non-micelle-forming material having a polar head group and optionally an aliphatic or araliphatic 25 

hydrocarbon chain containing at most 6 aliphatic carbon atoms, and 

(d) water. 

12. A composition as claimed in claim 1 , substantially as described in any one of Examples 1 to 83 herein. 
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